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B\ CALET is now on the ISS since Aug.25, 2015 %*4

@ August 24th:

The HTV-5 Transfer Vehicle
(HTV-5) is grabbed by the ISS
robotic arm.

@ August 19th: Launch of
the Japanese H2-B rocket
by JAXA at 20:50:49 (JST)

@ August 24th:

\ The HTV-5 docks to

@ August 25th:
CALET is emplaced on
port #9 of the JEM-EF

with the payload is
established.

March 19, 2017 JPS meeting @ Osaka University 4



iy CALETIZ kA F| 543

: AAyA—4 (CALET/CAL)
« TF:1GeV-20TeV

CAlLorimetric

« H<#E: 1GeV-10TeV .?.E‘;‘;’;‘;’;’e
(T IN—R: > 1 GeV) e
. B&F-IRF#: e

#10GeV — 1,000 TeV

- BEX:

Rigidity Cut A ED TR JLF—

Ho /N —XE=4 (CGBM)
o BRAHLTE : 100 keV — 20 MeV
o REXHE : 7 keV —=1MeV (LLFE)

HRE K

F H R B5 ME IR D F 72
ERUMEDRR

FHEDZREINESE DR
FHRIR A NGEBED A
A EOTER

Ho <IN —A DT
March 19, 2017

TeVREEBIZHEITABEFIRILT—ARIKMIL
BF-HTHD100 GeV-10 TeVAEIRIZHITHRRARIMNILD"ERE”

BEFRUVBF-RFREOBRBRLEIRILE—ARIMNL  BERDISVIR
Z R/ —R¥% (B/C)LEDTARILX—IKTFHE
EIRILX—(KI10GeV)BEFITVIADE -FHAZES)

7 keV - 20 MeVERIE TOXER - T TR D/IN—ZXFHRR
JPS meeting @ Osaka University 5



BRTHE ¢ /(c'+¢)

_NETHERAIFER

RSN FEHEILEIBD EEETIL
O BHEREICHSITAEE RIMERKIE
=T = * BEIXNF—ARIMIL (dN/E < EV )
2R A F B #R D . o BRICHBILI-INEEF(E. ~100 ZTeV)
it — IR O ARSI & ARG BB (BT BETFTALE—E%)
s BF BEFEESDIRILTEF—IARIRLDERIE (VEV-o)
RIS DR/NIEZLDO IR ILXF—IKTFHE (Leaky Box Model )
ZRE EE (etfe, B/CIEE) DT AR ILX—IKTF M (ocE5)
I DEFRNIC otéyﬁzloosev’ﬁﬁi;ﬁl BITHEEETIVEFBETHER
[GEFLED“1EX" BEF+EEFHAD BE]” BF. ANYDLARGNLD“FER
* AMS-02 e L T 10%
A Fermi I 4y MEAT (2001) X PPE-BCTS (2008) . 1~ [
{ 9 PAMELA f L [omew  vemmss il s |
1 4 AMS-01 A 3 o |
B OEIE?}TUCE : ZM ;“ ? = P +
{)J\ & TS93 § ++++ £ N$104f. DodTE: 2 4
10" ‘6 .D. Pglj 9‘1 ) mé E ¥ auson fﬂfﬁ%"&'i 0.02
& EEET)L % “,:,)_(, ::4 =001 (:ahn et. aI.,;pJ.714, 184, 2010)

Energy (GeV)
N “ BT ﬁ%mgayz YD EAD
LRI —EFEICEITOMELGEFHEEFMERDEFE  EfitorniEE DA

March 19, 2017 JPS meeting @ Osaka University 6

L3 NF— (GeV)



Some nearby sources, e.g. Vela SNR, might have unique signatures
in the electron energy spectrum in the TeV region (Kobayashi et al. Apd 2004)
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Measurements of Cosmic Nuclei Spectra with CALET

* Hardening in the p and He at 200 GV observed by PAMELA| | ¢ All primary heavy nuclei spectra well fitted to single
* p and He spectra have different slopes in the multi TeV power-laws with similar spectral index (CREAM, TRACER)
region (CREAM) * However hint of a hardening from a combined fit to all

* Acceleration limit by SNR shock wave around 100 TeV/Z ? nuclei spectra (CREAM)
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CALET System Overview LKA

CGBMW/SGM FRGF (Flight Releasable CALORIMETER (CHD/IMC/TASC)
Grapple Fixture)
CGBMHXM \ 7
= CHD-FEC_____ = CHD-FEC

ASC (Advanced

= _\—
Stellar Compass) '

GPSR
(GPS Receiver)

CAL/CHD

HV Box

CAL/IMC

AAAAA

MDC (Mission

; Data Controller) W=7 B CAL/TASC

L7 -_- it 14 x2

\\\/ CGBM . 7keV-1MeV
(CALET Ve A

- Mass: 612.8 kg Gamma-ray | S \
- JEM Standard Payload Size Burst LaBr,(Ce
1850mm(L) X 800mm(W) X 1000mm(H) Monitor) | x1
- Power Consumption: 507 W (max) - 0.1-20MeV
- Telemetry: N’ ‘
Medium 600 kbps (6.5GB/day) / Low 50 kbps
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Field of view: ~ 45 degrees (from the zenith)

Geomeftrical Factor: ~ 0.12 m2sr (for electrons)
CHD-FEC PMT 45cm  SCN

e - >

Jom
MAPMT
VA Chip
Assembly — IMC
IMC-FEC
- SciFi
cd = "<
ax
g TASC-FEC g ~ TASC
PD/APD
—_—

BASE PANEL

ETYN

1 TeV electron shower

CALET: Instrument Overview

Unique features of CALET

A dedicated charge detector + multiple dE/dx
track sampling in the IMC allow to identify
individual nuclear species (Az~0.15-0.35e).

Thick(~30 Xp), fully active calorimeter allows
measurements well into the TeV energy region
with excellent energy resolution (~2-3%)

High granularity imaging pre-shower calorimeter
accurately identify the arrival direction of incident
particles (~0.2° ) and the starting point of
electro-magnetic showers.

Combined, they powerfully separate electrons
from the abundant protons: rejection power ~10°.

CHD IMC TASC
(Charge Detector) (Imaging Calorimeter) (Total Absorption Calorimeter)
Function Charge Measurement (Z=1-40) Arrival Direction, Particle ID Energy Measurement, Particle ID
Sensor Plastic Scintillator : 14 X 1 layer (x,y) SclFi - 448 x8 Iaye:s (y) =7168 PVYO.Iog: 16x 6 layers (xy)= 192
N Unit Size: 32mm x 10mm x 450mm Unit size: 1Imm< x 448 mm Unit size: 19mm x 20mm x 326mm
' Total thickness of Tungsten: 3 X, Total Thickness of PWO: 27 X,
Readout PMT+CSA 64 -anode PMT(HPK) + ASIC B IE

March 19, 2017 JPS meeting @ Osaka University
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Overview of Trigger Modes for CALET

: - High energy electrons (10GeV ~20TeV)
mghTEngy(}S]E; wer - High energy gamma rays (10GeV ~10TeV)
- Nuclei (a few10GeV~1000TeV)

- Low energy electron at high latitude (1GeV ~10GeV)
- GeV gamma-rays originated from GRB (1GeV ~)
- Ultra heavy nuclei (combined with heavy mode)

Low Energy Shower
Trigger (LE)

Single Trigger (Single) - For detector calibration : penetrating particles
(mainly non-interacting protons and heliums)

(*) In addition to above 3 trigger modes, heavy modes are defined for each of
the above trigger mode. They are omitted here for simple explanation.

Auto Trigger - - For calibration:
(Pedestal/Test Pulse) - ADC offset measurement (Pedestal)
- FEC’s response measurement (Test pulse)

March 19, 2017 JPS meeting @ Osaka University 13



ISS Orbit and CALET On-orbit Operations

ISS orbit: inclination 51.6 degree, ~400 km

g 777 77777 777 .
g 80 ?ﬁﬁ — day -~ night 310 PEde-St-a.I data
g G°ﬁ‘_}w_n > acquisition
a0 [ o
Concept of 20 1* | Schedule file:
on-orbit 0 sequence of time
operations 20 B >
» | and command
30
= 20 Low energy
High energy trigger is always active [7% s electron shower
250 300 350
Lonaitude [deal data acquisition
Dependence of the count rate on geomagnetic latitude
W102 W103 g
% HE tricoer % peratedforfow-energy LE ¥rigoar
i B M=~ i lectrons for 1.5 minutes o Bl =1 = D
 ————— e ——
Y i iy
T SAA //'
10 10? ‘J lld
o
40-30 , S
G
. L — Operated for.low.energy
Geomagnetic cut-off rigidity (GV) gamma-rays except SAA
1 1 .60 1 1 I-40 1 1 1 .20 1 1 1 0 1 1 1 20 1 1 1 40 1 1 1 60 1 | .60 | i |.40 i i i .20 i i i 0 1 1 1 2|0 1 1 1 40 1 1 1 60 1
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@ Energy Calibration Using “MIP” in Flight with Tests on Ground

Intrinsic Advantage of the CALET Instrument :

EM Shower Energy Measurement =TASC Energy Sum x “Small” Correction

O Active and thick calorimeter absorbs most of the electromagnetic energy
(~95%) up to the TeV region

— Fine energy resolution of ~ 2 %

— Capability of measuring shower energy from 1GeV to 1000 TeV
in 6 order of magnitude !

O In principle, energy measurement with very small systematic error is possible.

O Needs to obtain the ADC unit to energy conversion factor and to calibrate the
whole dynamic range channel by channel “MIP” peak in PWO: Obs. vs. MC

h _tascreal 0 1 7

On orbit : Energy conversion factor
using “MIP” of p or He

« Position and temperature dependence

« Latitude dependence due to rigidity cutoff o )

Counts
»

On ground: Linearity measurements [ we s
for the whole dynamic range - () om0
« CHD/IMC — Charge injection = RN

« TASC — UV Laser irradiation (end-to-end) S T

005 0 0.05 0.1 015 0.2
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Energy Reconstruction for Electromagnetic Showers

Comparison of deposit energy in TASC (AE) with incident energy (E,) by simulation

120

E 10 GeV 20 GeV 50 GeV 100 GeV 200 GeV 500 GeV 1TeV
100 h ; : :
“E 3 ' .. deposit :
wl— i ; energy :

- { H in TASC | i
w0[— H| | — incident | #

— i : i energy
S } f 55
= n . 7\ 5 |

10 10° 10°
Energy [GeV]
Energy reconstruction factor vs. Energy in TASC
— 16
w E
< r .
I oo 15— At lower energies
s I energy deposit in IMC
ity = 140 "is used for correction

Ll 11 EREEER m
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| 1 1] RN aaEEn T - o o E 1-3:
L] ] " (IRl ]]] — -

L] 'man ] ] mn == —

SNENERNNERENEEN > 1.2—
-+ R — IAENNEEERNEREEEN -

nEEn L L LD ] :

e RO =% B "EEEEn (1Ll 11,’__

. . 1=
4 TeV electron candidate (well contained) E
0.9 e

= very small leakage (~ a few %) - 10 2 10
A Erpqc [GeV]
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Long Term Stability of MIP Values
with Correction on Position and Temperature

By applying the corrections on POSITION(3.0%) and TEMPERATURE(2.0%)
(variables in time), the long term stability is corrected by function fitting
and confirmed to be 0.97% (TASC) and 0.55% (CHD)

.‘:9200 - PgsDep Corrected
An example of long term variation of 8§ I TASC Vean 1029
MIP Value fOF 201 51 2'201 71 (TASC'Y6) 1000__ O 970/ (rmS) . RT'\gipDepCoggcztgega
= I | Vean 1019
1 e r ’ R¥i|ns1eDep Correct%g :
3 1.1 Cranvel 6 [ Entri 5430
108 * | ‘ ‘ ’ ‘ ! ‘ Cramel 7 600_— v Mr:;I:S 1.001
0 Chranvel_8 L . RMS 0.009691
,.o.oll'!”"“'*'*"!..“ !! — |
- s 400
** After correction on position and temperature e
0ss ©® Charvel 15 200
o8 160101 160401 070 16,7001 161231 BOm—
Q231 10503 181742 014454 _— U".v‘?"l?w-, :
B. . . % . 11 115 12
GeV/ADU ratio
Correction of long term variation by function fitting € ool Hler Correction.
Cranet 3 “wr. CHD Mean 0.9994
o - . I RMS  0.005473
3 Crarve 140 by Slml_lar Before Correction
o e 20F corrections | Entries 840
Crannel.9 E ! Mean 0.9545
-nuolloﬂuuo"“0“““”“ o 1 wor. 0.55%(rms) RMS  0.03174
" St B0
® Crarvel 14 C
0.85 ® Crannel 15 60—
R+ it i o R - s
20
Corrections are carefully updated time by time B .
GeV/ADU ratio
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>mh Gain Shaper

APD gain ~50

CR-2RC-CR

Calibrating full range (6 order of
magnitude) is quite a challenge !
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Correlation between Adjacent Gain Range for In-flight Data

APD high-low correlation

APD(low)-PD(high) correlation

IR0 A0 36000 A
E E .'\-Ill:l A - .
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= bo i - =S
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The cor.relat!on between -adjszcen.t gain On-ground UV laser test for linearity
ranges is calibrated by using in-flight data
ln each Channel . The “nearit has been 035_ ..............................................................................................................................................................................................
, , ynasb ) S Re5|d ual for linear flttlng ,,,,,,,,,,,,,,,,,,,,,,,,
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) Energy Measurement by Adopting the In-flight Calibrations

AE/E (68% containment) [%)

Expected performance of energy
measurement using TASC by
simulations in which the in-flight

Confirmation of range connection accuracy
using the observed events:
The different four ranges are smoothly

calibration errors are included.
s connected from 1 MIP (~0.1GeV for He)
- Measurement Accuracy to over 103 GeV in one PWO log.
10? ———" Systematics on Energy Scale
5 Y2-CHO06
0; ——————————————————————————— @
- C
e e e s S S (] 5
- Energy distribution in
5 . <) - / - Vo.
TASC energy deposit 3 . one PWO log: Y2-06
g
10/~ measurement error § e
- -
15 1 1 L1 lllll 1 1 L1 lllllz 1 1 L1 IIHJa 1 1 L1 lIIIJ4 3 gg%ég%g
! 10 10 Energy Dep1oosit Sum (EdeD )W[%eV] 10 .
20‘ 1
18; *  TASC only (w/Calb. Error) 102
L . - TASC+IMC (w/Calib. Error) .
4] . TASC+IMC (Ideal) 10 §§ .
10§ . L . ) . . §§ PE'L
8 . Energy resolution e
6| = . 10° 10* 10°
4 g iy . Energy Deposit [GeV]
2 o8 L™ J!.?""Oo 'R MR
t * " s s ansundnr?’ s oot M M .
SRR G+ LS 3.1 ELCLER e *) Y.Asaoka et al., Astroparticle Physics (in press)
1 10 1 10’

Energy (E) [GeV] SiE{th. 18aK21-3
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Observation by High Energy Trigger(>10GeV)

Observation by High Energy Tri

Oct. 13, 2015 - Feb.28, 2017
O The exposure, S()T, has rea
by continuous observation.

gger for 505 days :

ched to ~44 m? sr day

O Total number of the triggered events is ~ 329 million

with a live time of 84.7 %.

Accumulated observation time (live, dead)

8000

6000

4000

2000

High Energy Trigger (505 days)
300

Total Observation Time (4.33x107sec)

Live Time (3.67x107sec)

Dead Time (Fraction 15.3%) 250

200

High Energy Triggered Events

III|III|INI|III|III|III

150
Live Time:
3.67 x 107 sec 100
(84.7%)
50
| | | L 0

Il 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
151101 160101 160302 160501 160701 160831 161031 161231
Date [yymmdd UT]

Accumulated triggered event number

[151013-170228] N _=3.29 x 10° events

3.29 x 108 events
triggered in total

6.52 x 10° events /day (~ 7.55Hz)

IIII|IIll|||||\IIII|IIII|I|II|II

| | | |

1 1 1 I 1 1 1 | 1 1 1 | 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1
51101 160101 160302 160501 160701 160831 161031 161231
Date [yymmdd UT)]

—_
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A Energy Deposit Distribution of All Triggered-Events by
Observation for 505 days

Distribution of deposit energies in TASC observed in 2015.10.13—2017.02.28

s F -
s 0= ~— p-Fe ;e ; e*; gamma...
g L ELE- -
g 100 =" HE —_ 8
ERE rTer;@{gﬁr Trigger - 5.30x10%events
10° = region —
103 ;_ ° ° __--__
= Preliminary —
10°= L 1 PeV
- oy e
10— Only statistical errors presented ++ﬁ++ l
1?II' | I[IHII| | I\IIHI| 1 IIIIII\| | \IIHII| | \IIHII| | I\II-ITh |
1 10 10 10° 10°* 10° 10° 107

Calibrated Energy Deposite Energy [GeV]

The TASC energy measurements have successfully been
carried out in the dynamic range of 1 GeV - 1PeV.

22
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Topological Condition for Data Analysis

(A) Fully-contained (B) Nearly fully-contained (C) Side-incident (D) Side-out
4} 4: o s s s s s s s = :/ e e s s e s s e s s I.A
- —_ -
IIIIIII'lIIIIIII [TTITTTIITTITT1W :|:|:|:|:|:|:|:|:|:|¢|:|:|:
| HNEEEY iANEEEEEN] | IEEEEEENYy JEEEN IIIIIIYIII”III 264cm
I HEEEEEN | HIEEEEEENEEEEY A — S— |/|*|L|>|2|6|.‘1:c|m||E

v Red layers must be passed by shower axis with additional condition
Topological Cut in the Data Analysis

O Electron Analysis
High Energy Trigger using IMC-7&8+TASC-1: (A)+(B)+(C)+(D)
for e/p separation at high energy done mainly by using TASC
Low Energy Trigger using CHD+IMC+TASC-1: (A)+(B)
O Gamma-ray Analysis : (A) without the bottom layer of TASC
for precise rejection of charged particles at CHD
O Proton & Nuclei Analysis: (A) + (B)
for precise charge measurement at CHD
(C)+(D) for “mild“ cut analysis is possible for protons
O Ultra Heavy Nuclei: Dedicated trigger using CHD and IMC (*see later)
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Preliminary Nuclei Measurements —p, He and B to Fe —

*) NGB, 18aK21-2

data selection is NOT representive of elemental abundances
———

L B

500
e p

000
'500
'000
500
000

500 .1 &

I Il|ll|l|IIIIIIIIIIIIIIIIIHII

[
Charge Identification

before pre-selection cuts

i e\“a(‘

3500

3000
2500
2000
1500
1000

500

IIIIIIIIlIIII|IIII||I|I|IIII||III|II

CHD X-Y
Data:151012-161013

ﬂ AZ: 0.18e(z=5) ~ 0.34e (z=26)

"HI[|I[I||I|II|||I|||II||III]|IIIJ|I

Atomic

R S B bR S

3 3'5 4 Number Z

L

Iviaivil 1Lu, vz

15 50 o5

Charge
JPS meeting @ Osaka University

A clear separation
between p and He,
and B-Fe can be
seen from preliminary
data analysis.

In following analysis,
charge selection
was carried out by a
simple cut of charge
region
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dN/dE [s1GeV1]

| Preliminary TASC Energy Deposit Distribution: Proton and Helium

O Flight Data

* Observation:
2015.10.13-2017.01.31

« HE trigger (>10GeV)

» Topological cut (A) : 1.3 x 107
» Event selections p : 8.9x10°
He : 2.7 x10°
10°
10¢ . .
Preliminary
10 .,
10° .'.
107 . L Proton
10® '0.
9 .'
10 ' ® s “* Proton Flight
1o ' *# “* Proton MC
10" *l
10 10° 10° 10* 10°
Energy [GeV)

O Simulation
« EPICS 9.167 with DPMJETS3
+ Differential power index assumed:
-2.78 for Proton, -2,69 for Helium
(similar with AMS-02)
* Isotropic incident (< 90°)
« Same cut and selections applied

..  Preliminary

07 . Helium

4 *~ Helium Flight

't

10° 10°

= Helium MC
10"

10?
10°

10°
Energy [GeV]

*) They are VERY preliminary dN/dE distributions and the fluxes can be extracted
only after estimation of primary energy and the energy unfolding.



@ Preliminary TASC Energy Deposit Distribution : Carbon and Iron

O Flight Data O Simulation - T ol
* Observation: * EPICS9.167(C), 9.201(Fe) : TR
2015.10.13-2017.10.12 with DPMJET3 S e BRI
« HE trigger (>10GeV) « Differential power index: e |
. T0p0|ogica| cut (A+B) -2.60 for C, -2.56 for Fe . " enesy oul] ’
- Event selections * Isotropic incident (<90°)  wi - ..
C :1.8x10° - Same cut and selections  Fur g T
B yoef e
Fe : 2.3 x10° applied R ST -
oef |Fe T~
P R S 10
S 10° R T Ty
(%_r')) 104 .F[) E 1q4 i""ilﬂ:ﬂ : : .F
s iy —MC @ 10® | —MC
W CTRp it = 1E At Sy
-O 10. - . . E
z m@;_, - % 107 [Bigidity Cutoft i
° 10 | R L Irbo | Iron
10°® = 10° L _
10° b 10° am il
ami ey
10-10 F) ’ s ii 0 o i g +IL 10‘10 reliminar;t 2. F‘|T|
AL L P T
10-11 -.I" m : ( : y T% ................... 10_11 ‘ Y %% ‘
1072 | FR i i i ]' i 10-12 | | | ﬁ
10° 10° 10° 10° 10° 10°
Energy [GeV] Energy [GeV]
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Q Ultra Heavy Cosmic Ray Analysis

March 19, 2017

CALET has a special UH CR trigger
utilizing the CHD and the top 4
layers of the IMC

Provides an expanded geometry
factor of 4000 cm?sr

Analysis presented here uses data
with UH trigger

Relative abundances of lighter
elements impacted as they only
trigger at higher incidence angles

Preliminary Ch

arge Histgrams

Very Preliminary Results from Only Two Months of Data

Very
Preliminary

S

6 8 10 12 14 16 18 20 22 24 26 28 30

B A - . —— S

Very
Preliminary

10’

Count

10°

20 30 31 32 33 M 3B 38 337 M ¥ 0 4 a2
Charge (2)

JPS meeting @ Osaka University
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@ Electron Spectrum Analysis

« Geometry Condition: A+B => SQ= 570.3 cm?sr (55% for all acceptance)
* Live Time: 2015/10/13—2017/02/28 => T= 3.655 x 107 sec (1.16yr)
« Exposure: SQT =570.3 x 3.655 x 107 = 2.08 x 10% m?sr sec

N 1 . - offici
2. —1.—1c y—1 g efficiency
. 3 ) G / — *« —_— O
f [m sb S ¢ ] AFE -t-SQ € &: contamination

Very flat acceptance over 10 GeV

SQ [cm?sr]

1000
C A+B+C+D N
800 In addition, |
- A+B+C * Energy Scale Uncertainty:
600— nearly 1 % @ >20 GeV
- * Energy Resolution:
400 o3ty better than 3 % @ > 20 GeV
- A « Proton Contamination (Simple Cut):
- - - afew% ~10% @ <1 TeV
200~ High Energy Trigger
Olowdd il v 010l m Ll

10° 10*
Primary Energy [GeV]
March 19, 201/ JPS meeting @ Osaka University 28

10 10?



Differential Energy Distribution of
the Electron-Candidates Observation for 505 days

Observation: e/p separation . . o '
after pre-selection cuts Differential energy distribution reconstructed

by using the electron candidate events observed
in 2015.10.13—2017.02.28

Energy Fraction

[2]
g 10° Efficiency cut 90%:
w N proton contamination:
10° less than 10% below 1TeV
Geometry cut: A+B
10*
Lateral Spread [cm)]

Simulation : e/p at 1TeV ~1.3 x10° e
with ~90% efficiency for electrons

oy T T T T
- Boosted Decision Trees - 10
- after pre-selection cuts 1
0% E

Very Preliminary

10 » 8.87 x 10°events (>10 GeV)

I|||II| IIIIII|I| III|IIII| I|III||I| III|I|II| IIIIII|I| IIIIIIII|

105_ II _E 11 1 1 1 1 1 11 | | 1 1 1 | 111
- ] 10 10° 10°
] Energy [GeV]
1 | {1 m Energies are reconstructed after the calibrations.
4 05 1
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Number of Particles  [€_

Examples of Electron Candidates in TeV Region
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Energy: 3.62 TeV (8=26.5°)

Y-Z View

Longitudinal development of shower particles in IMC and TASC with fit of
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log scale
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Energy: 6.75 TeV (6=32.3°)

EM shower
TASC

I

LT

8463/6
7.017 £ 01802
6.406 £ 04151
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Galactic Latitude

@ CALET y-ray Sky in LE(>1GeV) Trigger
-y *) X, 18aK21-1

Exposore 151013—170228 E>1GeV Galactic Coordinate
— g PRELIMINARY _—— =T o s
+1801 Y -180°
Exposure is limited to low Geminga:
latitude region 2%
=> |declinationl > 60 deg is ~100
hardly seen in LE gamma- Ve
ray trlgger mOde' Galactic Longitude [deg]
_ Projection to Galactic Latitude Galactic Diffuse Spectrum
E . |I|<80deg ' S = |/|<80deg
2 = PRELIMINARY comparison 5 F . |b|<8deg
- with diffuse “E -
0.Gj B —|—_'__|_
- model ol
i " PRELIMINARY ﬁ f
C BG subtracted e J( J( J(
.80 60 © -20 o ’ o * * Ga?g;fatiludseo[deg] 1| 10 Reconstructed Energy [GeV]

contribution from point sources is not included in the model



Strong GeV y-ray Activity
from blazar CTA 102

ation [deg]

2016/10

De

reported to ATEL by AGILE, Fermi, DAMPE in GeV

—=> Also detected by CALET 2016/11

Declination [deg]

Source = CTA 102 Duro‘uon = 86400 O
3.0X1O_5_""' L LU L B TT T T T T

Fermi-LAT ATEL #9869

2.5%107% - —

- 1yearlight curve
20410~ up to March 2017

2016/12

Declination [deg]

1.5x107°

I
N
o
=
(@)}
S~
=
N

|

FLUX_100_300000

1.0x107°

5.0x107% —

2017/01

Declination [deg]

O o I - 11 1 1 1 1 11 1 Ay | 11
57400.0 57500.0 57600.0 57700.0 57800.0 57900.0
MJD (d)

https://fermi.gsfc.nasa.gov/ssc/data/
access/lat/msl_Ic/source/CTA_102

Right Ascension [deg]



CALET y—ray Sky in HE (>10GeV) Trigger

g Exposure 151013—170228 E>10cev  Galactic Coordinate
] | RN PRELIMINARY
o VELA Geminga
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ +1809 ' S PRI A AR S § -180°
. . Crab
HE trigger is always ON
i Geminga:
=> Exposure determined T
. rab:
by the 1SS orbit and FOV 2o
is more uniform than LE pos
trigger. Vela, Crab and Geminga are identified.  caicticLongitude
Projection to Galactic Latitude Diffuse Spectrum
3 |/]<80deg | s - PRELIMINARY
2w PRELIMINARY C"_T]p;;:fon 2" L+
o with airtuse 10;_ n ++++
oL Jﬁ

o

d i il A o Pl bl T
-80 -60 -40 -20 0 20 40 60 - 80 102 10°
Galactic Latitude [deg] Reconstructed Energy [GeV]

contribution from point sources is not included in the model



CALET UPPER LIMITS ON X-RAY AND
GAMMA-RAY COUNTERPARTS OF GW 151226

http://arxiv.org/abs/1607.00233v2: accepted by Astrophysical Journal Letters

The CGBM covered 32.5% and 49.1% of the GW 151226 sky localization probability in the 7
keV - 1 MeV and 40 keV - 20 MeV bands respectively. We place a 90% upper limit of 2 x 107
ergcm-2s-1in the 1 - 100 GeV band where CAL reaches 15% of the integrated LIGO
probability (~1.1 sr). The CGBM 7 o upper limits are 1.0 x 10-6 erg cm-2 s-1 (7-500 keV) and 1.8
x 10-%erg cm=—2 s~ (50-1000 keV) for one second exposure. Those upper limits correspond to
the luminosity of 3-5 x104° erg s=' which is significantly lower than typical short GRBs.

CGBM light curve at a moment Upper limit for gamma-ray burst
of the GW151226 event monitors and Calorimeter
HXM: 7-500 keV SGM: 50-1000 keV

Cd = L ko A I‘igur- 1 Il sky um[ the 7 ot I mit for HXM (left) and S( \| Ll The assun I spectrum for estimating th
= ] Rl el | vadiii ook A typi lt\l | S.GRI .{ 1' n The cner, is are 7.500 k e TIXM as 1 0-1000 ke fo
s [ £ SGM: 550540 ke i SCAL The GW 151 »., tours. The shadow of 1SS fs shown i black hatches

Z | < F ) 1

Calorlmeter 1““1' OO GeV

- o o ~ X - Flgure 3. The sky n .;..f the 90% ¢ limit for C \| in the 1 100 GeV band \ r-law modd with a photon index of
Time since 2015/12/26 03:38:53.65 [s] Time since 2015/12/26 03:3853.65 [s] is used to calculate the uppe | it [ ( \\ 151226 probabilit p is shown in green contours
Figure 1. The CGBM light curves in 0.125 s time resolution for the high-gain data (left) and the low-gain data (right). The
time is offset from lh LICO mu_ r time t'(‘\\' 151226. The dashed-lines correspond to the 5 ¢ level from the mean count

rate using the data +10
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